Effects of repeated treatment with methamphetamine plus scopolamine and methamphetamine on behavioral sensitization and conditioning.
This study compared repeated treatment with methamphetamine (4.0 mg/kg, i.p.) plus scopolamine (0.5 mg/kg, i.p.) and methamphetamine alone in behavioral sensitization and drug conditioning with respect to a reciprocal balance between the dopaminergic and cholinergic systems. Repeated methamphetamine plus scopolamine treatment induced a more progressive and enduring enhancement of stereotyped behavior than repeated methamphetamine treatment. Methamphetamine plus scopolamine-induced stereotyped behavior was reproduced by challenge injections of not only methamphetamine plus scopolamine and methamphetamine, but also, to a lesser extent, by scopolamine challenges. The methamphetamine plus scopolamine-sensitized rats were conditioned to a low-frequency tone (300 Hz, 100 dB) as conditioned stimulus associated with the drug state. They responded to pairings of the tone and placebo injections, but not to the tone alone or the placebo alone. The methamphetamine-sensitized rats failed to exhibit conditioning. These results suggest that methamphetamine plus scopolamine-induced pronounced behavioral sensitization may produce an enhanced conditioning. Exteroceptive conditioned stimulus-interoceptive unconditioned stimulus associations may provide an important source for drug conditioning. We concluded that behavioral sensitization may be mediated via a reciprocal balance between the dopaminergic and cholinergic systems, in favor of a dopaminergic dominance. Conditioning to the drug-associated tone may operate via a reciprocal balance between the dopaminergic and cholinergic systems.